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SUMMARY

Tis paper gives an expansion of the air
war game explained ir = RAKD document
®*Scme War Gemes® by John Nash and R.M.
Thrall, Several variations of the basic
games are introduced. The:e games aro
designed with the view of use for screen-
ing and training pur-oses, :iid inrlude
encugh variations so ¢ %o tee! th» gdpta-
bility as well = the ability of the
players,
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SOME AIR WAR GAMNES

1. Introduction. These gumes are descendants of a game originally in-

vestigated by A. Mood and are pley=d on a hexagonsl (honeycomb) pattern board.
Many of the basic concepts of the ground war games were suggested by O, Bel-
mer, A. Mood, John Nash, L.S. Shaplsy, R.M. Thrall and others at Rand, The
air war games, which came later, and grew out of the ground war games were
suggested and developed by R.M. Thrall. Some suggestions for variations in
the air war games came from various members of Projects M-720-1 and N-965

at the University of Eishigan., Some interesting observations were made while
experimenting with these games, and will be discussed after the rulies bave
been explained.

411 games described hero are two porsonr games with incomplete informe-—
ticn, Each player has a board marked off into hexagonal fields (see model
o following page) and there is a berrier which can be placed between the
boards when secrecy is desired. RBach board is divided into three parts—
home territory and enemy territory with a no-man's-land between, Diske of
various colors are used as markeis for the fighting units and cities. At
the beginning of & game the number of fighting units is roughly ten times
the number of cities, The object of the game is to ¥kill® all the units of
the opponent.

2, Rules, After the initial stage the play goes in cycles, each of
wbich consists of the following stagnss

1, Simultaneous moves with barrier in place,
2, Barrier removed to give complete informetion wbout

opponents' position,
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3. Alm fire,

4. hemove dead.

5« Receive new units at cities which have been desig-

nated productice centers,
2,0, Initial Stage. The boards are placed oz & table with a space be-

tweer for the barrier. The boards are lined up so that the field label al
is at the lower left of one player and at the upper right for the other play-
er. The barrier is placed between the boards to start the game, BEach player
determines the location of the opponent's cities (except in certain varia-
ticns in which the city positions are preassigned) subject to the following
conditionss ail cities must be in the opponents section (enemy territory)
of the board, two cities are separated by at least four fields, and ee'éh.ciw
and the udjacent airrort is sepersted from any boundsry by at least two
fields. In most of the games played thus far the board is divided into two
equal parts by a heavy dashed line in the middle, This 1line is considered

a boundary, called the middle boundary. The fields adjacent to the middle

boundary belong to the territory of neither player and make up a region

cslled no-man's-land. (Cities are separated from no-man's-land by at least

one field so units can be pleced directly in front of the citles).

After the cities have been placed the barrier is removed and each play-
er duplicates on his own board the positions assigned to his cities by the
opponent, Again the barrier is placed between ihe bcards and each player
places his units at will in his home territory provided that he places no
units in no-man's-land and no fleld has more than three units ovn it, The

barrier is removed and each player fills in on his board the position of nis
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- opponent's units, The barrier is then put !n place and the first cycles be-
gins,

Ze01. Mcves, Fach unit may be moved to an adjacent field, provided
that at the end of the move there are no more than thres uniis of the same
coler on any field. Two fields are said to be adjacent if they coincide or
bave a boundary in common., A field is said to te contested if it is ococu-
pied by units belonging to both players or if it is an airport and the ad-
Jacent city £s contssted., Ths £icld immadiately behind (away from the centar
of ths hoard) each city is an airport. A city is controlled by a player
until the opponsnt has uncontested fighting units in the ecity. An airport
is controlled by the player who controls the u&jaoent city., In case no

fighting units are in a city it is controlled by-the player last in control

of that city. A city i1s possessed by whichever player last had uncontested
occunation of it., Any airport belongs to that playsr who possesses the ad-
jacent city., If an airport is uncontested one unit may be transported
(flomn) to any field on the board with this exceptior; it can not be plesced
on any city, airport or fields adjacsat to a city or airport controiled bty
the opponent. Two units may be flown from an uncontested airport to another

airport controlled by the same player.

2.2, Information, After both pleyeres have moved . s barrier is re-
. moved and esach player jusiifies his posi*l;ion by playing his units on the

opponent's board. If a player cannot justify a move the misplaced units

may be relocated in any legal position designated by the opponent.

2.3, Ain Fire, All units on a conteated field must direct fire to

il - - i - — ‘_ X o
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that same field (excert in the case of an airport which is contes“ed only
because the adjacent city is contested). Any unit on an uncontested field
may direct fire on any adjacent field but no further. It takes two directed
units of fire power to kill one enemy unit., A unit can fire only once in

exch cycle,

2,4 Remove Dead. When the players have justified their moves and the
position on the two boards agree, the killing begins. Each player kills on
his own board while the othar player checks to see that his kills are possi-
ble. If either player requests secrecy the aiming fire must be done in wri-
ting. The dead are removed from both boards,

2,5, Production, 4After the dead units are removed the final stage of
the cycle is the addition of a new unit at certain designated cities pro-
vided three fighting units are not on the city. The nsw unit haa the color
of the player in possession of the city. There is no production at a con-
tested city. Whenever a city possessed by one pleyer is possessed by the
other player that city is said itc be captured. Generally in unsymmetric
games (sec csction 3.2), a player who captures a productive city receives
production at that city in each cyel= after he first possesses the city un-
contested for five complete cyrles. The saus rule apnlies to recaptured
aities. In symmetric games captured cities do not receive production, but
recaptured cities receive producticon in the nex’ cycle after recapture (pro-
vided the city possessed belongs to the original owmer),

After production the barrier is mmt in nlace and the second cycle starts,
The piay continues until one player concedes dsfeat or uatil all his units

are removed by kills,
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3. Games. Two different slze boards are used. The smaller bosrd has
25 rows of flslds and 21 coiummns of [ields. Tke larger board has 49 rows and
21 columns. Two furdazentally different type games are played on each board.
One type is played with symmetric situations, i.e. each playsr hass the same
number of cities, the same number of units, and the same number of productive
cities, The other type is played with unsymmetric situations. For eumple,
one player muy get more cities and more men, but fewer prcduction. Games
plnyed'on the large board will be explained f{irast. '

3.1, Symmetric games. _ |

3.1.1. Game with production in six cities. The players place six op-
ponent cities. There must be one city separated from each boundary by either

two or three fields. REach player gets 60 fighting units to start the game.

Bach city not contested 222 not captured at the end of each cycle gains one

fighting unit as reinforcement.

3.1.2, Game with production in thres cities., This gams is the same as
3.1.1 except that exactly three cities nust be placed so as to be separated
three or four fields from the back boundary. The boundary nearest a player

is called his back boundary. These are the only cities receiving production.

3.2, Unsymmetric games. In the syumetric games each player may start

an attack on the first move, However, in sume of the unsymmetric games the
rules require that one player shall wait & few cycles before he starts his
attack, These pgaumes are designed so that the playsr who has the initial at-

tack must win within a fews cycles, say 10 to 15, if he can expect to win at alll
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3.2.1. Game with production in three and four cities, One player, say

- A, bas 6 cities; the other player, say L, has 7 cities. A1l the cities are
placed by the opponents. Player A receives production in 4 cities which must
be placed so thai they are separated from his back boundary by three or four
fields. Player B receives production in 3 cities which must be placed so
that they arc separated from his back boundary by three fields. All cities
bhave airports. Player A gets 60 units and player B 70 units to start the
gams,. Productior starts at the beginning of the first cycle. The production

rule explained in section 2.5 applies to captured cities,

3.2,2, Game with one city in no-man's-land and unequal production. Ome

city is placed in no-man's-land near the center of the board. This city is
considered captured by one player, say C, and must have exactly 10 fighting
units adjacent to it . The airport of this city is oprosite GC. The players
place the opponents six cities with those nearest the players separated by
three fields from the back boundary. The three cities closest to C are his
only productive cities and the four cities closesi to the other player, ’.j~
D, are his only productive cities. These cities get production at the start
of the first cycle. 411 cities have airports. D can not attack for 15 cy-
cles. D cannot place units closer than 3 moves from the ciity inpvo-man's-land,
but be may attack this city, prcvided he does not place any units in C's ter-
ritoiy. Ia defeunding his cities D is allowed two double transportations to
any airport provided one unit immediately movas onto the adjacent city. Also
D is allowed one unit production even if he nas three units on a productive

c’.ty.
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Games played on the small board. 7nese games are similar to those

played on the large board. The game corresponding to 3.1.1 is played with 3
cities and 30 disks. Ths game correspording to 3.1.2 is piayed with 4 cities
an@ 40 disks where the two back cities are the only ones gaining production,

For an unequal game the boards are rotated one right angle. The pattern
of ths boards is now different. The airports are beside the ~ities on the
inside {toward the center of the board). Player A has territory in the mid-
dle nine horizontal rows of fields, and player B has his territory divided,
with six horizontal rows of fields on each end of the board. The 4 horisom-
tal rows.one on each side of the two common boundary lines are no-—mants-land,
EBach player gets 4 cities and 4O disks, Cities are placed by opponeriz be-
hind the barrier. A has only three productiiva cities. All of B's cities
are productive., The production rules of section 2.5 apply. At tos tezinning
of the first cycle A wanounces which city is not productive, A is the ini-
tial attacker, B csnnot attack A's cities for 5 complete cycles,

There are many more possible games on both boards., Most of the experi-

menting so far has been dcne with the games explained above.

4L, Some observations. The strategy of play is cifferent on these two

boards., Games on the larger board offer more of a challerge bacause of a
larger variety of possibilities. Yowever, the smaller board games are use-—
ful, For example, the symmetric game with three ~ities is easier to learn
and faster to play.

Thers is a possibility of a stalemate in the symmetric game., In the un~
symmetric game cze playsr is almost certain %o win within a fixed numbsr of
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cycles, but the geme is set up so that it is possible for either player to
win, A stalemate is impossible in the unsysmatric gams. This game offers
a real challenge to the skillful and daring player.

Time limits heve not been set on the length of moves in each cycle, tut
it seems desirable that they should be made within one minute when playing
on the largsr board. In this case, games should seldom last longer than two
hours. Time limits for moves and length of games played or the small board
should be half as longz.

A1l these games have distinguishing festures, but they also have much
in common. Methods of attacking cities are very similar. Methods of defense
are almcst the same., Here are some general principles of strategy which seeam
good. Choose the battleground if possible, Avoid fighting against superior
numbers except in defense of a city. Do not let isolated units keep a sta-
tionary position (especially when the fighting is light). When attaciisg,
do 80 from as many directions as possible as long as the attacking force is
not spread too thin. Do not attack unless you outnumber the enemy except
when the attack is a diversionary action or intended «s a surprise.

It is hard to get a st cung surprise attack dirscted on & city in three
city games, The way the vnits are placed initially may give one player a
decided advantage for the attack, In this case the other player is =zlmost
forced to defend for a few cycles, But he can almost always dsfend this
first city undsr attack successfully if he has his units about equally di-~
vided among and near (4 or 5 moves) his three cities, 4t this stage of the
gare the attacker had better try to get his men pulled around on one side of

the city under attack so as to get an attack started on another aear city in

DR g > e . - desmanted ; L e A R B
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case it seems dcsirable, The timing at this stags of the game makes a dig
difference, I1f the defender is thromm out of poaition, even though he saves
the city under fire, he still may easily lose the nearhby city. The attacker,
bacause of the kill rules, can't build up much of @ threat by flying in

three units unless these units are strongly supported ty ground units., In
defending a city a player &an fly four units in each cycle while the attacker
can fly in only three units. Thus the defencsr can kill two units from
f1ights whiie the attacker can kxill only one. Because of kill rules, it is
guod to distribute fighting units so as to bave an even number c¢f units fir-
ing in any battle.,

On the other band, the element of surprise plays a more important role
in the symmetric six city games. Six units can appear any place on the board
(see f1ight rules), A player can generate & strong attack using just flight
units, However, it i1s very unlikely that a player can capture a city using
only flight units unless his ground units are at the same time pressing an
attack elsewhere, Iurther, when playing on the large board, it is more dif-
ficult to Jetermine just where the enemy will - ..ck asxt. The flight units,
if well placed, may easily cause the opponent to wonder which of three or
four cities will shortly be under attack., Since this is the case quick and
wise action is necessary on the part of the player whose territory is inva-
ded, Generally he should try to kili as many units as possible, that is,
he should attack the attacker, For tke larger the force the sanemy biilds up
tke more danger thers is to all cities. 5Hut if a playsr only defends {un
this way he will usually lose. The player under attack should start an at-

tack in snemy territory if he possitly can., It appears that if a player can
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press his attack Qach cycle so that the opponent must always defeud the de—
fender will lose the game,

In the unsymmetric games, the player with fewer units is usually forced
to defend early in the game. If he can defend his cities succesefully, after
a few cycles the extra production he receives will allow him to build up his
forces so that he is almost sure tu win, But defending is a difficult job.
The abilily to meet the enemy so as to kill equally or better is necescary.
Since the enemy has the initiative this is hard to do. For suppose the enemy
pnts & long arc of unils arcund the filelds adjucent to ths city and airport,
then the defendesr should concentrate his defense on one side. If the attack-
ing force should move on the fields adjacent to the city and airport and fly
units in to back the units up, then the defender should try to put an arc of
fighting units in front of and at the ends of the advancing force. Since the
defender doesn't know ia advance where the attacker is going to strike it is
difficult to know how tvo defend so as to kill off as many aivanced units as
possiblie and still kilil egually or better,

It is evident that at least one of the gzmes, 3.2.1 or 3.2.2, must be
unfeir, It appears that 5.2.1 is biased in favor of the player with 6 citles
since he is allowed to start a diversionary attack early in the game, Ir
fact, 3.2.2 was developed becsnss it was thought that 3.,2.1 is slightly un-
fair. But it is included here beceuse games with slight handicaps are some-
times interesting and useful,

The location of cities can make a difference in all these gameg, For
exemple, if D in game 3,2.,2 has four cities along the back boundary the game

seems t0 be blased in his favor, Because thase cities are sc near esuch other
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units can quickly be moved from one city. On *he cihar hazd, 4f D hae one
productive city isolated from the others the bias seems to favor C.

When the enemy moves in a line toward a city with two or three unils in
euch fieid the defender may plzcs one unit on eiach of the fields where he
expects the enemy to be and dback them up with three units, If the enemy moves
in the defender Xills twice es many units as the attackcr. On the other
band, if the enemy does not move in the defender loses about twice as many

-units as the attacker, This sacrifice play should be used with caution,

In defending a cily it is highly desirable to keep as many of the fields
adjacent to the ciiy and =irport free of enemy units as possible, So moves
and kills should be made with this ir mird. As long as the defender can bave
two fields (one being the airport) adjacent to the city which he is sure
will not have enemy units on them in the next cycle he can be reasonably cer-
tain of defending this city assuming, of course, that he is nct hopelessaly

sd., 1In mc=t of thesa cames a player is hopelessly outnumbered in a
omtile If tLs cpponent has twice o8 many units firing in that battle,

It is easy, while concentruiiing un.an attack or defenses in one part of
the board, to slight play in another part. For example, in aa effort to save
czne city, most of the units may be flown or moved from another city, thus,
leaving that city weak and vulnerable., Or while attacking most of the units
may move out of one city to fortify the attack. In either case the player
is encouraging a diversionary attack. So whenever a city is left weakened
in this way the player should be mindful of the sacrifice and ask if he can
afford to make such a eacrifice. Generally, his decision will depend on what

he expscts the enemy to do.
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5. Applications. Thess gades are designed witn uac view of use for
screening and training purposes. The equipment and rules have been kapt
aimple so that the games are insxpemsive and casily learned., They have been
tried out on grade school children; they were quite popular with them,

Some of the games arn definitely unfair in the sense that cne player
bas a definite advantage. Ir others -tl'le players operats under non-symmeiric
conditions., The purpose of this variabllity is to test adaptability. Some
games require bolduess and others caution. The terms used to describe the
play are military and an effort has been mads to make ths situations as ree-
listic as possible within the bounds set by the requirement of simplisity.

The work on these games is not finished, It would be helpful to have
an opportunity to try them out with military personnel, but thers is still
room for quite a bit of work before ®field® testing becomes essential.
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